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(54) Apparatus and method for automated warehousing 



(57) An automated storage and order filling appara- 
tus and method for operating the same are disclosed for 
handling products with minimal handling and human in- 
tervention. The apparatus includes an in-feed conveyor 
system, an out-feed conveyor system, a plurality of 
moveable storage racks having individually addressa- 
ble storage locations, a robotic arm for removing prod- 
ucts from the in-feed conveyor and placing products in 



the storage racks and on the out-feed conveyor, a read- 
er and a computer processing system for controlling the 
aforementioned devices. The computer processing sys- 
tem is preferably programmed to assign a priority to 
each product received from the In-feed conveyor The 
priority of the product determines where the apparatus 
will place the product in the storage racks. After a cus- 
tomer order is received, the apparatus will pick a selec- 
tion of the stored products in accordance with the order 
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Description 

Field of the Invention 

[0001] The instant invention relates generally to an 
apparatus and method for material or article handling, 
and relates more specifically to an apparatus and meth- 
od for article handling which provides the ability to se- 
lectively charge a plurality of products from a source and 
selectively discharge a plurality of products to a location 
via a control system responsive to changeable operat- 
ing instructions. 

Description of Related Art 

[0002] In the product storage and order processing/ 
shipping field, there are three major methods, along with 
their accompanying apparatus, that are commonly rec- 
ognized for introducing automation to the product pick- 
ing/order assembly process. These are the pick-to-light, 
the A-frame and the horizontal channel picking/placing 
methods. 

[0003] Each method requires as its initial step that a 
manufactured product be delivered and stored in bulk 
at a product storing and order fulfillment area, such as 
a warehouse. Typically, a number of bulk cases of a par- 
ticular product are then placed together on a pallet. Sep- 
arate pallets, each containing one type of product, are 
strategically located throughout the warehouse. Individ- 
ual units of the product are then manually picked as 
needed from the cases. Types of products are picked in 
response to a plurality of customer orders. Due to the 
limited amount of space in any product storing and order 
fulfillment area, however, only a limited number of prod- 
ucts can be placed near a picking device. It is at this 
point that the three methods mentioned above diverge. 
[0004] With the pick-to-light method and apparatus, 
products are stored or placed at specific locations 
throughout a warehouse. A light illuminates at a location 
having a required product for a specific customer order. 
An employee must then manually remove or pick a de- 
sired amount of the product from the illuminated loca- 
tion. A second light will then illuminate at a second lo- 
cation for a second product required by the customer 
order. The process continues until the order is complete. 
A similar process is used to fill a next order. When a 
picking location for a product becomes depleted of its 
associated product, it must be manually replenished 
with additional cases of the product, located typically in 
racks situated behind the picking location. 
[0005] One problem associated with this method and 
apparatus, is that it requires substantial handling and 
human intervention. This, in turn, requires substantial 
labor costs arising from wages for such employees, as 
well as costs resulting from both ergonomic injuries to 
employees and from the human error in the picking proc- 
ess. 

[0006] In accordance with the A-frame method and 
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apparatus, a product is stored in particular ones of a plu- 
rality of vertical channels associated with an order 
processing device. A belt section, or alternatively, a bin, 
on a conveyer is assigned to a specific customer order. 
5 The conveyor, with the belt section, passes underneath 
the plurality of vertical channels. Those channels con- 
taining a product called for by the customer order dis- 
pense the proper number of units of the product onto 
the belt section. The belt section, after receiving the 
10 product, passes under the next channel containing a 
next product called for by the product order. The process 
continues until the order is complete. A similar process 
is used to fill a next customer order. 
[0007] When a vertical channel becomes depleted of 
15 a product, it is typically, as with the pick-to-light method 
and apparatus, manually replenished by employees 
from cases located behind the vertical channel. The 
same problem regarding substantial handling and hu- 
man intervention is thus associated with the A-frame 
20 method and apparatus. In addition, the A-frame appa- 
ratus usually has large channels. Because of this, the 
A-frame apparatus is generally best suited for a high vol- 
ume product which requires a low number of stocking 
units. Low volume products must be manually added to 
25 the belt sections prior to placement of products selected 
from the large vertical channels, which compounds the 
problem of labor costs. An additional problem arises in 
that because two systems of product dispensing are 
used, system maintenance costs are increased when 
30 using this method and apparatus. 

[0008] In the horizontal channel placing/picking meth- 
od and using the LMS AUTOPICKER apparatus, a prod- 
uct is stored in horizontal channels with a product being 
assigned to apre-determined number of such channels. 
35 A belt section, or alternatively, a bin, on a conveyer is 
assigned to a specific customer order. The conveyor, 
with the belt section, passes undemeath the plurality of 
horizontal channels. Those channels containing a prod- 
uct requested by the customer order dispense the prop- 
40 er number of units of the product onto the belt section. 
The belt section, after receiving the product, passes un- 
der the next channel containing a next product called for 
by the product order. The process then continues until 
the order is complete. A next order is processed in a 
45 similar manner. 

[0009] When a horizontal channel becomes depleted 
of a product, it is typically, and as in the previous meth- 
ods and apparatus, manually replenished by employees 
from cases located behindthe horizontal channel. Thus, 
50 the same problem regarding substantial handling and 
human intervention is associated with the horizontal 
channel picking method and LMS ALTTOPICKER appa- 
ratus. In addition, the LMS AUTOPICKER apparatus us- 
es gravity to dispense a product from the horizontal 
55 channel. Because of this, the LMS AUTOPICKER ap- 
paratus experiences jamming when a lightweight prod- 
uct is used. An additional problem is that the horizontal 
channels generally require that a product fall a lengthy 
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distance, thereby possibly causing the ordered products 
to be dannaged. 

[0010] A further problem, associated with all three 
methods and apparatus described above, is that the pal- 
let storage, as well as the horizontal and vertical channel 5 
apparatus with accompanying conveyor transportation 
center requires an expansive amount of floor space for 
the product storing and order fulfillment area. Yet anoth- 
er problem associated with each of the foregoing meth- 
ods and their accompanying apparatus is that they are io 
not well suited for multi-item inventories comprising 
small cartons. 

[001 1 ] Thus, there is a need for an automated product 
storage and order fulfillment apparatus and method 
which minimizes or eliminates the foregoing problems. ^5 

Summary of the Invention 

[0012] In orderto address the foregoing shortcomings 
in the prior art, the present invention provides an appa- 
ratus for handling products, comprising a computer 
processing system; a plurality of storage locations for 
storing a plurality of products; means for Inputting iden- 
tifying information for a plurality of products Into said 
computer; at least one product handling device control- 
led by said computer processing system for placing at 
least one of the plurality of products into a storage loca- 
tion; said storage location being determined by said 
computer processing system just prior to placing said 
product; and memory in said computer processing sys- 
tem which stores the identifying information of said prod- 
uct and said storage location. 

[0013] The present invention further provides a meth- 
od, perfonned by a computer, for handling products, 
comprising the steps of: inputting product Identifying in- 
formation for a product into a database in said computer 
processing system, each product type having differing 
product identifying infonnation; selecting a storage lo- 
cation for the product; directing a product handling de- 
vice to place said product into said storage location; and 
storing in said database associated with said product 
identifying information and a record for said storage lo- 
cation. 

[0014] Such methods and apparatus allow for dense 
storage of a plurality of products in a centralized area. 
Products may be continually placed In an apparatus of 
the instant invention, allowing for keeping the apparatus 
full of products with minimal additional labor. Thus, a 
nearly unlimited number of stocking units may be con- 
tinually processed in a warehouse facility. 
[0015] In addition, the methods and apparatus of the 
instant invention allow for products to be picked in ac- 
cordance with a customer order. For example, if a cus- 
tomer requires a plurality of contact lens packages in a 
plurality of prescriptions, i.e., a plurality of product types, 
the present invention allows for the products to be au- 
tomatically picked. The products within an order may be 
sorted prior to or after picking If desired, for example, 
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according to either increasing or decreasing prescrip- 
tion sizes. Picked products may be sorted into orders 
after picking and then placing on the out-feed conveyor. 
Other product sorting methodsmay easily be accommo- 
dated. The picking and placing can occur simultaneous- 
ly, intermittently, or as-needed. 

Brief Description of the Drawings 

[0016] Further aspects of the instant invention will be 
more readily appreciated upon review of the detailed de- 
scription of the preferred embodiments included below 
when taken in conjunction with the accompanying draw- 
ings, of which: 

FIG. 1 A is a front view of the apparatus In accord- 
ance with the present invention; 
FIG 1 B is a top view of the apparatus of FIG. 1 A; 
FIG. 2 is a schematic block diagram of the computer 
processing system of the apparatus in FIG. 1 A; and 
FIG. 3 is a diagram illustrating an exemplary data- 
base used to track products in accordance with the 
present invention. 

Detailed Description of the Preferred Embodiments 

[0017] The "identification means" Is a number, bar- 
code, two dimensional matrix, three dimensional matrix, 
inductive transmitting/receiving device, or radio fre- 
quency chip, or the like. Preferably each identification 
means contains some unique infomiatlon for every part 
having one. Identification means may be machine read- 
able and/or human readable, preferably at least ma- 
chine readable. A machine readable identification 
means preferably has information stored in a database 
associated with the identification means. For packaging, 
the information stored in the database associated with 
the identification means may not be present on the pack- 
aging In human-readable form. That is, the only way to 
know which product is in the packaging is to access the 
infomnation in the database by inputting the identifica- 
tion means into the database, via a bar-code reader or 
the like. The preferred identification means is a bar- 
code, two dimensional matrix, orthree dimensional ma- 
trix. 

[0018] Refemng now to FIGS. 1 A through 3, whereiin 
similar components are referenced In like manner, 
FIGS. 1 A and 1 B display a preferred apparatus for au- 
tomated product storage and order fulfillment and ac- 
companying methods for using the same. Apparatus 1 0 
Is referred to herein as the Vertical Stacking Grid (VSG). 
As shown, the VSG 1 0 includes an in-feed conveyor 1 2, 
racks 14, an out-feed conveyor 1 6, a reader 1 8, a robotic 
arm 20, rails 22, order staging areas 23, and a computer 
processing system (CPS) 24 which communicates with 
each of the foregoing via communication lines 19. 
[0019] In-feed conveyor 12 may be an automated 
conveyor belt or the like which transports products to a 
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location accessible to robotic arm 20. The in-feed con- 
veyor 12 is accessible to ennployees for placing manu- 
factured products thereon or is accessible to one or 
more automatic product depositing devices (not shown) 
for accomplishing the same. Furthermore, the in-feed 
conveyor 12 may be controlled by CPS 24. 
[0020] Racks 14 each contain a plurality of storage 
locations or spaces 15 for storing individual product 
units, such as cartons or packages of a product. Each 
space 15 may be uniform in size or may be of varied 
dimensions so that a plurality of different product types, 
which may be of different sizes, may be accommodated. 
Alternatively, space 15 may instead be a hook, pocket, 
bracket, velcro strip, or any other implement for securing 
a product in a storage location. The racks 14 may be 
stationary or moveable along rails 22 so that each space 
15 in the racks 14 is accessible to robotic arm 20. The 
racks 14 may be moveable in one, two or three dimen- 
sions. Furthemnore, the racks 14 may be formed of any 
of a number of materials, such as, preferably, a light- 
weight material (for example, aluminum) which may be 
formed to have spaces 15 for storing products. Each 
space 15 Is preferably individually addressable by CPS 
24. In one embodiment, a space 15 may be assigned 
an address such as "051 A," meaning rack 5, row 1 , col- 
umn A. Other addressing schemes may be successfully 
implemented. It is further contemplated that the racks 
14 may optionally be enclosed by an enclosure 13, for 
example, a glass or plexiglass enclosure to protect the 
stored products from dust, humidity, light, or the like. 
One of ordinary skill in the art will appreciate that any 
number of racks may be used with VSG 10. Further- 
more, although racks 14 are shown to be rectangular 
and in a vertical orientation, it will be appreciated by one 
of ordinary skill in the art that they may have any shape 
and may be arranged in any useful orientation so long 
as assignable storage locations are accessible to a pick- 
ing and/or placing device, as described further herein- 
below. 

[0021 1 Out-feed conveyor 1 6 includes a conveyor belt 
operative to transport groups of ordered products away 
from VSG 10. Out-feed conveyor 16 may include any 
number of belt sections 17, which may be individually 
assigned to a specific customer order and tracked by 
CPS 24. Each belt section 17 may have an identifying 
means which is preferably machine-readable, e.g. a bar 
code. Belt sections 1 7 may serve as a staging area for 
assembling ordered products in lieu of the plurality of 
staging areas 23, shown and described in more detail 
below. Conveyor 16 and/or belt sections 17 are further 
contemplated to be accessible to employees for remov- 
ing assembled products from VSG 1 0 for shipping or the 
like. Alternatively, instead of belt sections 17, out-feed 
conveyor 1 6 may include Individual bins or shipping box- 
es (not shown) which may be connected together or pro- 
vided individually and which operate for the same pur- 
pose as belt sections 17, Out-feed conveyor 16 is, fur- 
thermore, optionally controllable by CPS 24. 



[0022] Reader 1 8 may be any type of scanner, such 
as an optical scanner coupled with optical character rec- 
ognition software, which may be stored in reader 18 or 
in program 38 of CPS 24. Reader 1 8 may further be an 

5 infrared or magnetic scanner for reading compatible 
identification means on the products. In a preferred em- 
bodiment, reader 1 8 is a bar code scanner and the iden- 
tification means is a bar code. Other useful readers will 
be apparent to one of ordinary skill In the art. The reader 

10 18 reads the identification means from the product. 
Reader 1 8 is preferably operative to transmit the infor- 
mation In the identification means to CPS 24 In an intel- 
ligible format. It is further contemplated that product 
identification means or label infomnation may be manu- 

15 ally input to CPS 24, in which case reader 18 may be 
omitted. When product information is input into CPS 24, 
it is stored in the database 40 (Fig. 2). Reader 18 may 
further be used to automatically verify that the correct 
products were assembled after picking In response to a 

20 customer orderpriorto shipment of the assembled prod- 
ucts by, for example, placing a second or multiple read- 
ers (not shown) near out-feed conveyor 16 so that the 
identification means on the picked products may be read 
and confirmed prior to placement of the product on the 

25 out-feed conveyor 16 or prior to shipping an order. 

[0023] Robotic amn 20 may be any product handling 
device. Robotic amn 20 preferably includes one or more 
grippers 21 operative to hold and move product to be 
placed in and picked from rack 1 4 in response to a cus- 

30 tomer order. Robotic amn 20 is preferably motorized and 
may be moveable in one, two or three dimensions so 
that it may access any space 1 5 on the plurality of racks 

1 4. Robotic ann 20 is, furthermore, controllable by CPS 
24 to direct the removal of a product from in -feed con- 

35 veyor 12, place the product in an addressable space 15 
on a rack 14, pick a product from that or another space 

15, optionally sort the picked product in a staging area 
23 and/or transport the product to out-feed conveyor 1 6 
and/or a belt section 1 7. Robotic arm 20 is further con- 

40 templated to be moveable along the entire enclosure 1 3. 
Placement and picking operations performed by robotic 
arm 20 are optionally controllable by a separate pro- 
grammable logic controller (PLC) (not shown) which 
may cooperate with CPS 24. When a product is placed, 

45 the address of the storage location Is stored in the da- 
tabase 40 with the con-esponding product information. 
After a product is picked from a storage location, the 
availability of the storage location, which the product oc- 
cupied, Is noted by CPS 24. 

50 [0024] In other embodiments, robotic arm 20 can pick 
and place a plurality (e.g. 2 to 10 or more) products at 
a time with a plurality of grippers 21 . In addition, robotic 
arm 20 may be controlled to pick and place products on 
the fly (i.e. In an assembly-line fashion) optionally in con- 

55 junction with a single transport conveyor (not shown) 
which may lake the place of the in-feed conveyor 1 2 and 
the out-feed conveyor 16. In this embodiment, the 
picked products may be sorted downstream of VSG 1 0 
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by operators or a separate apparatus (not shown). 
[0025] Note that only one robotic arnn is shown in 
FIGS. 1A and 1B; however, there can be any number of 
amns, for example 1 to 10 amns. Each robotic arm can 
perform the picking and placing tasks, or one or more 
arms can just pick and one or more robotic arms can 
just place. Alternatively, each rack could have one or 
more robotic anns, which pick and/or place on Just that 
rack. Alternative embodiments would be evident to a 
person of ordinary skill in the art. The description of what 
robotic arm 20 does applies to multiple robotic arms. 
[0026] Rails 22 preferably guide the racks 1 4 in a one- 
dimensional direction along the length of each rail 22, It 
is contemplated, however, that racks 14 may be move- 
able in more than one direction or dimension, in which 
case, rails 22 would be correspondingly adapted for 
such, or omitted altogether. If the racks are stationary, 
greater range of motion could be provided to the robotic 
arm 20. 

[0027] One or more staging areas 23 are optionally 
included within VSG 10 for temporarily storing picked 
products while a particular customer order is being as- 
sembled, prior to transporting the assembled order to 
out-feed conveyor 1 6. The staging areas 23 can be like 
mint-racks, that is, they have storage locations called 
slots 25 which are preferably individually addressable 
so the products within the slots 25 or the availability of 
the slots can be tracked by a database. The database 
can be the same or different from the one that tracks the 
storage locations 1 5. The staging areas 23 may be con- 
structed in a similar form and materials as the racks 14. 
In addition, It is contemplated that staging areas 23 may 
be replaced by a method wherein robotic aim 20 places 
products onto an out-feed conveyor 16 as the products 
are picked, and sorting of the products into individual 
orders takes place downstream by a separate appara- 
tus (not shown). 

[0028] In a preferred embodiment there are multiple 
staging areas 23 each having a plurality of individually 
addressable slots 25. In Fig. 1 A, five staging areas are 
shown, each having four slots 25. CPS 24, which re- 
ceives an input of an order list 33 for products (Fig. 2) 
from another computer processing system (not shown) 
may then assign in the same or different, preferably the 
same database which stores the storage locations 1 5 of 
the products, a customer order to one or more of the 
staging areas 23 and/or slots 25, and products may be 
placed into the slots by robotic arm 20 as the products 
are picked from racks 1 4. In this configuration, a plurality 
of orders may be picked simultaneously. The maximum 
number of orders that can be so handled may corre- 
spond directly to the total number slots 25 if each order 
consists of one product. Preferably only one order is as- 
signed to each staging area 23, although multiple stag- 
ing areas 23 may be assigned to one order. In this em- 
bodiment, the maximum number of orders that may be 
picked simultaneously corresponds to the number of 
staging areas 23, if each order has the same number or 



fewer products in each order than the number of slots 
per staging area 23. In the preferred embodiment, VSG 
has ten staging areas having four slots each; therefore, 
preferably a maximum of ten orders each having 4 or 

5 fewer products, can be picked simultaneously. For or- 
ders having more than four products, then multiple stag- 
ing areas will be assigned to that order. For example an 
order for seven products will be assigned to two staging 
areas. For orders having more than forty products, all 

10 the staging areas will be assigned as available to four 
products in the order until the order is filled. As all the 
products in each order are assembled in the staging ar- 
ea(s), the product(s) in those staging area(s) are pushed 
by one or more pusher bar(s) 27. preferably there is one 

15 pusher bar for each staging area with fingers for each 
slot in the staging area, onto the conveyor belt prefera- 
bly grouped together as sorted, (described in more de- 
tail below) and transported to packaging. Once one or 
more staging areas are empty, the next order or orders 

20 from the order list 33 are assigned to the now available 
staging area(s) 23. If needed multiple belt sections or 
groupings on the out-feed conveyor will be assigned to 
portions of the order. 

[0029] Turning now to FIG. 2, CPS 24 Is preferably 

25 configured to coordinate operation of in-feed conveyor 
12, racks 14, out-feed conveyor 16, reader 18 and ro- 
botic amn 20, and receive the order list 33, and optionally 
receive other inputs from other input devices 32, and 
produce other outputs to other output devices 34. 

30 [0030] CPS 24 may be any type of computer, PLC and 
the like. CPS 24 is operative to receive program instruc- 
tions and user inputs, and is further operative to output 
results corresponding to such instructions and inputs, 
such as paper verifications of each customer order, in 

35 accordancewith the present invention, and CPS 24 may 
generate signals for controlling any or all of in-feed con- 
veyor 1 2, racks 1 4, out-feed conveyor 1 6, reader 1 8 and 
robotic amn 20. Alternatively CPS 24 may provide data 
to one or more PLC's (not shown) for accomplishing the 

^0 same. CPS 24 includes a processor 26 which may be 
any commonly available microprocessor, such as the 
PENTIUM 111 manufactured by INTEL CORP, and mem- 
ory 36 which stores program 38 and database 40. 
[0031] Other input device 32 may be one or more 

45 commonly known devices used for communicating in- 
fomnation to CPS 24 via either another computer 
processing system or by user inputs. Accordingly, other 
input device 32 may include a keyboard, a mouse, a 
graphics tablet, a scanner, a voice recognition unit, a 

50 parallel or serial communication port, a network connec- 
tion and any appropriate network or other communica- 
tion card for receiving data. Other input device 32 is op- 
erative to allow a user to input instructions and values 
in accordance with the present invention. 

55 [0032] Other output device 34 may be one or more 
commonly known devices used by CPS 24 to commu- 
nicate results of instructions and values to an employee. 
Accordingly, other output device 34 may include a dis- 
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play monitor, a voice syntliesizer, a printer, a parallel or 
serial communication port, a network connection, any 
appropriate network, other communications apparatus 
for sending data, and the like. 

[0033] Memory 36 may be an internal or external high 
capacity memory device for storing computer process- 
ing system data, the storage capacity of which is typi- 
cally measured in megabytes or gigabytes. Memory 36 
stores, inter alia, an operating system such as WIN- 
DOWS NT by MICROSOFT CORP, and one or more ap- 
plication programs 38. Accordingly, memory 36 may be 
one or more of the following: a floppy disk drive, a hard 
disk drive, a CD-ROM disk and reader/writer, a DVD disk 
and reader/writer, a ZIP disk and a ZIP drive of the type 
manufactured by IOMEGA CORP., and/or any other 
computer processing system readable medium that 
may be encoded with processing instructions in a read- 
only or read-write fomnat. Further functions of and avail- 
able devices for memory 36 will be apparent to one of 
ordinary skill in the art. 

[0034] The memory 36 preferably comprises random- 
access memory (RAM) and read only memory (ROM). 
The RAM may be a suitable number of Single In-line 
Memory Module (SIMM) chips having a storage capac- 
ity (typically measured In kilobytes or megabytes) suffi- 
cient to store and transfer, inter alia, processing instruc- 
tions utilized by processor 26 and received from pro- 
gram 38 during operation of CPS 24. The read-only 
memory (ROM) portion of memory 36 may be any per- 
manent non-rewritable memory medium capable of 
storing and transferring, inter alia, processing instruc- 
tions performed by processor 26 during a start-up rou- 
tine of CPS 24. Further functions of memory 36 and 
available devices for memory 36 will be apparent to one 
of ordinary skill in the art. CPS 24 may comprise addi- 
tional parts of a computer, e.g. clock. These parts are 
not described herein and are known to a person of or- 
dinary skill in the art. 

[0035] Program 38 includes a plurality of processing 
instructions which enables CPS 24 to receive input data 
and information in accordance with the present inven- 
tion, e.g. product information. The program 38 may be 
written in any conventional computer processing system 
language that is comprehensible to CPS 24, such as 
C-M- or VISUAL BASIC and may Include a database 40, 
such as an SQL-based database program. Program 38 
preferably includes processing instructions allowing 
CPS 24 to receive products, to place the products into 
VSG, to store the product infomiation and the storage 
location for a product in a database, to accept customer 
orders In the order list 33 received through a communi- 
cation port or other input device 32, and to pick products 
on the order list 33 from the storage locations 15. Pref- 
erably, the program 38 has processing instructions for 
sorting the products within each order by power, cylinder 
and axis (from highest to lowest for each). Further, pref- 
erably the program 38 has processing instructions for 
assigning the staging areas and the slots 25 in each 



staging area 23 to the orders and the products in each 
order. Preferably, the products in the orders are as- 
signed slots 25 in the staging areas 23 in sequence after 
the orders products in the order are sorted by power, 

5 cylinder and axis to maintain the picked products within 
the orders in the sorted sequence. 
[0036] In addition, program 38 preferably includes 
processing Instructions allowing CPS 24 to determine a 
placement priority of Incoming products, and determine 

10 appropriate locations 15 in racks 14 for placing each 
product, based on their priority and available storage lo- 
cations 15. In particular, a higher priority product will be 
placed in a more easily or more readily accessible stor- 
age location 15 in the racks 14. Priority may be deter- 

15 nnined based on any number of factors or combinations 
thereof Including: an expiration date of the product, a 
demand or projected demand for the product and the 
type of product, Including an SKU or serial number as- 
sociated with the product. For example, the highest pri- 

20 ority type(s) of product(s) based on highest sales is (are) 
assigned a storage location in the first rack, and the low- 
est priority type(s) of product(s) based on the lowest 
sales is (are) assigned a storage location in the last rack. 
For the embodiment shown in FIG. 2, the first rack would 

25 be closest to the robotic arm 20 and the last rack is fur- 
thest from the robotic arm 20; therefore, the highest pri- 
ority products would be stored in the rack closest to the 
robotic arm. The storage location 15 is detemnined in 
real time, that is, the storage location is determined for 

30 a product after the scanner 18 reads the identification 
means of the product and just before the product is 
placed In a storage location. If there are no available 
spaces in the rack or part of the rack which is to hold 
product of that priority, the product will be assigned to 

33 an available storage location for products of the next pri- 
ority. 

[0037] In an alternative embodiment, the program 38 
will not determine a priority for the products and Instead 
products can be assigned a storage location based on 
40 the availability of storage locations in the rack most con- 
venient to the robotic arm 20. 

[0038] In a preferred embodiment, the program 38 
provides that during peak operating hours picking is ac- 
complished by selecting an ordered product in the order 

45 list 33 which is in a closest storage location 1 5 to robotic 
arm 20 at the time a customer order is processed. That 
is, program 38 may be operative to pick products ac- 
cording to current accessibility. In particular, CPS 24 
may determine which rack 14 is most accessible to ro- 

50 botic arm 20 at any given time, and products meeting 
the customer order will be selected from that rack first. 
Alternative picking schemes may be performed by CPS 
24, during off-peak hours. That is, program 38 may be 
operative to pick products based on a first-in-first-out 

55 picking scheme implemented during non-peak operat- 
ing hours. In accordance with this second picking 
scheme, a date and time that each product was received 
by VGS 1 0 is stored in a field (not shown) of database 



6 



11 EP 1 122 194 A1 12 



40 shown in Fig. 3 and products to be picked In response 
to a custonner order are selected in order of when they 
were received by VSG 10. In an alternative embodi- 
nnent, the most conveniently located products to the ro- 
botic arm are picked, except that this is overridden when 
products are close to their expiration date or within their 
expiration date window, which will be explained below. 
[0039] Program 38 updates the order list and the da- 
tabase 40 when products are picked and/or orders are 
satisfied. Optionally, program 38 preferably Includes 
processing instructions allowing CPS 24 to generate re- 
ports confirming that particular customer orders have 
been satisfied. These reports may be used by employ- 
ees to visually verify each order assembled by VSG 10 
prior to transporting the order via out-feed conveyor 16 
or prior to to shipping the assembled orders to the cus- 
tomer/recipient. PnDgram SB may further generate In- 
ventory reconciliations, the use of which is well known 
to one of ordinary skill in the art. 

[0040] FIG. 3 Illustrates exemplary fields which may 
be included In a database 40 used by CPS 24 to track 
products stored in VSG 1 0. The database 40 may in- 
clude product type field 41 , product SKU field 42, stor- 
age location field 43, priority field 44, expiration date 
field 45, and expiration date window field 46, each de- 
scribed in more detail below. Records stored In data- 
base 40 are automatically or manually updated upon re- 
ceipt or removal of a product by VSG 10. Each record 
or row of database 40 preferably corresponds to one in- 
dividual product unit. Additional or fewer fields may be 
used successfully with the present invention and many 
equivalent configurations of the data fields of database 
40 exist as will be apparent to one of ordinary skill in the 
art. 

[0041 1 Product type field 41 optionally contains a hu- 
man-comprehensible description of each product stored 
in VSG 10. Product SKU field 42 preferably contains a 
product serial number or the like read by reader 18 and 
transmitted to CPS 24 for each product stored in VSG 
10. Storage location field 43 contains the address for a 
storage location 15 in which a particular product is 
stored, as determined, for example, by CPS 24, e.g. 
rack, row, column. Optional priority field 44 stores the 
assigned priority for the product as detemnined by CPS 
24. Optional expiration date field 45 stores the expiration 
date for each product stored in VSG 10. In addition pref- 
erably there is an expiration date window field 46 which 
is determined In accordance with processing instruc- 
tions In program 38 for each product based on the prod- 
uct's expiration date and demand for the product. The 
expiration date window stored in field 46 is a date before 
the actual expiration date of the product at and after 
which the program will instruct the robotic arm 20 to pick 
that product if ordered (instead of a more conveniently 
located product). Different products have different expi- 
ration date windows depending upon expected demand 
for the product. If demand for the product is high the 
expiration date window will be closer to the expiration 



date, e.g. 4 weeks before the expiration date. If demand 
for a product is low, then the expiration date window may 
be 6 months to a year before the expiration date of the 
product, to increase the chance that a product is picked 
5 in response to a customer order before the product ac- 
tually expires. 

[0042] The information stored in field 42 is preferably 
transmitted to CPS 24 by reader 1 8 after being readf rom 
the identification means on the product label. The infor- 

10 mation in fields 43, 44 and 46 is preferably determined 
by program 38, as described above. Alternatively, infor- 
mation for any or all fields may be manually inputted via 
the input device 32. Additional information such as pow- 
er, cylinder and axis information for contact lens product 

15 can be stored in database table 40 or in an alternative 
table (not shown) which Is keyed to one or more of the 
fields shown in database 40. Preferably there Is a pro- 
duction database having the power, cylinder, axis expi- 
ration date 45 and product type 41 keyed to the product 

20 SKU 42 of database 40, The product type 41 or other 
Information can be copied from the production database 
into database 40 after the product SKU is read from the 
identification means on the product label. 
[0043] A description of the operation of a first exem- 

25 plary embodiment of VGS 10 will now be provided. In 
this embodiment, a warehousing or manufacturing facil- 
ity receives or produces a plurality of different types of 
products, such as boxes of contact lenses of various siz- 
es and prescriptions. These products are placed onto 

30 an in-feed conveyor 1 2 by manual or automatic means. 
Each of the plurality of products bears an identification 
means (preferably a bar code) which may contain an 
SKU or other product identifier. The in-feed conveyor 12 
transports each of the products from its initial location 

35 to a reader 18. Reader 18 is preferably two bar code 
scanners which are controlled by CPS 24 to each read 
the identification means on a product, so that multiple 
products, in this case two products, may be scanned si- 
multaneously. Each of the two bar code scanners trans- 

40 mits the scanned information to CPS 24 for storage in 
database 40. Each of the products waits under a scan- 
ner until picked up by robotic arm 20. When one or both 
of the products are picked up by the robotic amn 20 for 
placement into the rack 14, one or two products move 

45 into position under the scanner(s), and is (are) read. 
Presently, the robotic arm 20 moves one product at a 
time. 

[0044] Program 38 of CPS 24„determines a priority 
for each received product prior to lifting It from the In- 

50 feed conveyor 12. The priority of each product of the 
product types may be classified on a scale of, e.g. 1 to 
1 0, each number in the scale representing the rack In 
which the product type or types will be placed. Presently 
there are ten racks in the preferred embodiment. The 

55 priority of each product is preferably detemnined by a 
demand associated with each of the product types, 
based on historical sales data for each product. Refer- 
ring to FIG. 3, for example, a first product with SKU 
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number CL0001 corresponds to a package of contact 
lenses of a first power, cylinder, and axis which is in the 
greatest demand. Accordingly, the first product will then 
receive the highest priority, for example, priority 1. The 
product having the next highest demand will be as- 
signed priority 2, and so on. Altematively, when one hun- 
dred different types of products are stored in the VSG 
10, the top ten demanded products may each be as- 
signed priority 1 . The next ten products in decreasing 
order of demand will be assigned priority 2, and so on. 
Alternatively, for 1 ,000 types of products, the ten highest 
in demand may be assigned a priority of 1 , the next 30 
types of products in temns of demand assigned a priority 
of 2, the next 1 00 types of products in demand assigned 
a priority of 3, etc. and the lowest priority may be as- 
signed to 500 types of products. It should be apparent 
to one of ordinary skill in the art that priority field 44 of 
database 40 may be omitted and that products may be 
sorted by their SKU's which may each be directly asso- 
ciated with a particular historical demand level. Further, 
the priority numbers in the scale do not have to match 
the number of racks, because product(s) having more 
than one priority may be assigned to a single rack, or 
product(s) having one priority may be assigned to more 
than one rack. 

[0045] After the product has been scanned, the prod- 
uct infomnation has been stored, and the priority deter- 
mined, CPS 24 determines an appropriate storage lo- 
cation 1 5 forthe product. The storage location 1 5 is pref- 
erably selected based on the priority level determined 
for that product, which may be based upon a demand 
for that product as previously stated. Selection is also 
based on availability. If a rack has no available storage 
locations, then the program 38 will assign the product 
to the next closest available storage location. Thus, 
products having the highest priority may be stored in the 
first rack of VSG 1 0, unless the first rack is full, in which 
case the product will be assigned a storage location in 
the second rack. Products having the next highest de- 
mand may be stored in the second rack, and so on. 
Products are preferably assigned to the storage loca- 
tions 15 In real time, or there may be a delay between 
the time of receipt of the product and its assignment to 
a storage location 1 5. It should be apparent to one of 
ordinary skill in the art that the ratio of the types of prod- 
ucts to storage locations need not be one-to-one. The 
ratio of types of products to storage locations can vary 
as desired. This invention Is particularly beneficial when 
there are many types of products to be stored in a min- 
imum area. The ratio of types of products to storage lo- 
cations in the apparatus can be larger than 1 to 1 , even 
larger than 2 to 1 , or 3 to 1 , and theoretically there is no 
limit. 

[0046] Alternatively, the products may be placed in 
accordance with received customer orders. For exam- 
ple, a customer order may call for twenty packages of a 
first product type and twenty packages of a second prod- 
uct type. CPS 24 may then direct robotic arm 20 to place 



14 

the first twenty packages of the first and second product 
types as they are received from in -feed conveyor 1 2 into 
spaces of the rack 14 whteh are most conveniently lo- 
cated to the robotic arm 20. 

5 [0047] Further, it should be apparent that the process 
of determining a priority may be skipped and each prod- 
uct may be placed in the closest available storage loca- 
tion in the rack that the VSG is picking from or placing 
in. For example, the products on the In-feed conveyor 

10 can be placed in a first rack until there are no more avail- 
able storage locations and then the racks and/or the ro- 
botic arm may move to a second rack from which prod- 
uct is to be picked; the robotic arm may pick all the prod- 
ucts for the orders that the VSG is filling from the second 

'5 rack, and then place all the products from the in-feed 
conveyor until there are no more available storage lo- 
cations in the second rack, or no more product is waiting 
on the in-feed conveyor 1 2 to be placed, and then move 
to a third rack which may be the same or different from 

20 the first rack, to pick the next product(s) from the order 
list forthe orders which are being filled, and then place 
products from the in-feed conveyor, and so on. Other 
placing schemes may be implemented as will be appar- 
ent to one of ordinary skill in the art. 

25 [0048] Picking of the products preferably occurs in ac- 
cordance with individual orders which are received by a 
separate order processing system and communicated 
to CPS 24, preferably from a central customer order ma- 
chine server (not shown). Customer orders can be re- 

30 ceived by phone, mail, Internet, facsimile, or by any 
method. Some order taking procedures are disclosed in 
US Patent 4,958,280, Incorporated herein by reference, 
others are known in the art. Preferably, the orders are 
organized into a database and communicated to CPS 

35 24 as order list 33. Preferably, the orders are sorted by 
program 38 as described above. In the embodiment 
having one or more staging areas 23, depending upon 
the number of staging areas 23 and/or slots 25 availa- 
ble, the CPS 24 will assign particular orders from the 

40 order list 33 to the available staging areas 23 and/or 
slots. An order will be temporarily skipped if a product 
which is part of that order is not in any storage location 
15 in VSG 10. In this embodiment all orders or parts of 
orders that have been assigned to staging areas 23 are 

45 preferably on a wori<ing order list, which can be a sep- 
arate database (not shown) stored in CPS 24. During 
operation of VSG 10, orders will continuously be moved 
onto the working order list from the order list 33, and off 
the working order list when the products have been 

50 picked and placed onto the out-feed conveyor 1 6. The 
working order list can have fields which track the prod- 
ucts stored in the staging areas, if present. Products are 
not removed from the working order list until the prod- 
ucts in an entire order are pushed from the one or more 

55 staging areas onto the out-feed conveyor 1 6. In embod- 
iments without a staging area, the working order list is 
just a discrete number of products off the top of the order 
list to be picked by robotic arm 20. In this embodiment, 
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the working order list is updated as the products are 
picked and placed on the out-feed conveyor 16. 
[0049] After assigning the products to a staging area 
23, CPS 24 will direct the robotic arm 20 to pick the next 
ordered product on the working order list, which may re- 
quire the nnovement of one or more racks 14 to a rack 
at which the robotic arm 20 will pick and/or place product 
referred to as the working rack. Once the product Is 
picked It is transported to its assigned staging area 23, 
and placed In the assigned slot 25 for that product. If 
there are additional products on the working order list to 
be picked from the working rack, then the robotic amn 
20 will pick all the products from the working rack and 
place all the products into the assigned slot(s) 25 in the 
staging area 23. Once all the products in the working 
order list have been pulled from the working rack, the 
CPS 24 checks the products under the scanner(s) 18 
on the in-feed conveyor 12 for product that should be 
placed in the working rack. If the product is to be placed 
In the working rack, a storage location Is assigned by 
CPS 24, the product is lifted by the robotic arm 20 from 
the conveyor 12 and placed into storage location 15 in 
the working rack. The product infonnation and storage 
locations are saved In database 40 after one or more 
products are removed from underneath the scanners 
18, products on in-feed conveyor 12 move underneath 
the scanners 18, and are read by the scanners 18. The 
process of placing products into storage locations in the 
working rack continues until either both products under- 
neath the scanners do not belong on the working rack 
in accordance with their assigned priorities, or the rack 
has no more available storage locations or there are no 
more products on the in-feed conveyor. Once no more 
products can be placed in the working rack, (and there 
are no products to pick on the working order from the 
working rack) the working rack changes to a different 
rack which has at least one product In the working order 
list to be picked from that rack. (The program may 
change to a rack which has the most products on the 
working order list present on that rack or it may pick 
products in the order that they appear in the working or- 
der list, or some combination of the these methods, or 
another method.) Again, the robotic arm 20 picks prod- 
ucts present on the working rack according to the work- 
ing list and then the products, if any, on the conveyor 
under the scanners that belong on the working rack are 
placed, then the working rack is changed to pickthe next 
product or products on the working order list. At anytime 
during picking orders, if an individual order is fully 
picked, or all the slots 25 in staging area 23 are filled, 
the filled order or orders are assigned to one or more 
belt sections, the identification means of the belt section 
is read and stored with the order information in a data- 
base and the order is pushed by a push-bar 27 into the 
belt section. Preferably, the order is pushed so that the 
products are maintained in their sorted order. Therefore, 
for example if an order consists of 8 different products, 
the order will be assigned to two staging areas 23. The 



first four products will be assigned to one staging area 
23 which may be the seventh staging area from the left, 
and the next 4 products may be assigned to the third 
staging area from the left. (The staging areas are as- 

5 signed to the products on the working order list (or order 
list) in the sequence in which the staging areas became 
available.) When all 8 products have been placed in the 
third and seventh staging areas as assigned, the prod- 
ucts in the seventh stage are pushed into the belt section 

w first and the products In third staging area are pushed 
into the same belt section behind the other products so 
that the proper order of the power, cyclinder and axis of 
all the products in the order will be maintained. The out- 
feed conveyor 1 6 transports them to another location in 

15 the manufacturing facility or Warehouse. Having the 
products in sorted order, will make It much easier to 
quality check the order before the order is placed in a 
mailer and shipped to the proper recipient of the order, 
or to locate products which require additional process- 

20 ing, such as the addition of customized graphics to the 
product as disclosed in European patent application No. 
[0050] Filed on 31st January, 2001, claiming priority 
from USSN 09/494 859 (Attorney's ref: P026591 EP), 
[0051] Once the products from one or more staging 

25 areas have been pushed onto the out-feed conveyor, 
the next products from the order list 33 are moved onto 
the working order list, assigned to slots in the staging 
area and the process continues. 

[0052] Alternatively, as mentioned earlier, the staging 

30 area can be removed from VSG 1 0 and the program 38 
of CPS 24 may direct the robotic arm 20 to pick the prod- 
ucts from the working order list (or order list) and place 
them on the out-feed conveyor 16 as they are picked. 
Preferably in this embodiment sixty products from the 

35 order list are maintained on the working order list. Ac- 
cording to program 38, the CPS 24 sorts the products 
on the working order list to detennine preferably the 
most conveniently located storage locations for instruct- 
ing the robotic arm to pickthe products. CPS 24 prefer- 

40 ably re-sorts the working order list anytime it changes, 
the working rack changes, products are placed, etc. so 
that the robotic arms operates at maximum efficiency. 
Similar to what was described above, in this embodi- 
ment without staging areas, the robotic arm 20 picks all 

45 the products on the working order list which are present 
on the working rack, places products from the in -feed 
conveyor 12 on the working rack (preferably based on 
an assigned priority), picks and/or places on a different 
working rack, and continues picking and placing as long 

50 as there are products to be picked and/or there are prod- 
ucts to be placed. The program may provide that the 
robotic arm can pick directly from the in-feed conveyor 
if a product on the working order list is present on the 
in-feed conveyor, or it may instruct the robotic arm to 

55 place the product(s) onto the working rack and then pick 
(and place) again from the working rack if a product that 
was just placed Is on the working order list before chang- 
ing to a different working rack. As products are picked, 




the working order list is updated. Preferably, the pro- 
gram 38 reaccesses the most convenient locations to 
pick and place products depending upon the constantly 
changing working order list and storage location availa- 
bilities. In this embodiment, since the products are not 
sorted into orders as they are picked, a separate order 
sorter is used. The picked products are transported to 
the order sorter by the out-feed conveyor 16 or the like. 
The order sorter provides separate staging areas for as- 
sembling the picked products into orders. The picked 
products can either be sorted mechanically, or by oper- 
ators. 

[0053] It is contemplated that the just-described order 
of picking and placing will need to be modified, in that it 
may occur simultaneously if more than robotic arm is 
used. Presently, VSG 1 0 is envisioned to include at least 
two moveable racks 14 and may be expandable to in- 
clude ten or more racks. Any number of racks 14 may 
be included. Each such rack 14 preferably has a capac- 
ity of 1492 spaces to store cartons of small items, yield- 
ing a total of 14,920 cartons for a ten rack device. The 
device is to be used to store greater than ten thousand 
different types of products. Testing indicates that a de- 
vice of this capacity would be operable to store several 
days of inventory, based on average demand, of, for ex- 
ample, particular prescriptions and sizes of contact lens- 
es or other product types kept in similarly-sized cartons. 
[0054] In additional embodiments, it is contemplated 
that CPS 24 may be one or more computers, PLC's or 
combinations thereof, which cooperate in the control 
and operation of VSG 10. It Is further contemplated that 
a plurality of VSG's 1 0 may be located in a single ware- 
house and may be commonly controlled by a single CPS 
24. When such a plurality of VSG's 1 0 are cooperatively 
operated, it will be appreciated that any of the priority 
picking and placing schemes disclosed above may be 
adapted to account for products in each of the VSG's 
when fulfilling customer orders. 

[0055] Finally, it is contemplated that an employee 
may be required to supervise or troubleshoot the oper- 
ation of VSG 10, which Is otherwise an automated ap- 
paratus. Methods of supervision and troubleshooting 
will be apparent to one of ordinary skill in the art. 
[0056] Although the invention has been described in 
detail in the foregoing embodiments, it is to be under- 
stood that they have been provided for purposes of il- 
lustration only and that other variations both in form and 
detail can be made thereupon by those skilled in the art 
without departing from the spirit and scope of the inven- 
tion, which is defined solely by the appended claims. 



Claims 

1 . An apparatus for handling products, comprising: 

a computer processing system; 

a plurality of storage locations for storing a plu- 



rality of products; 

means for inputting identifying information for a 

plurality of products into said computer; 

at least one product handling device controlled 

5 by said computer processing system for placing 

at least one of the plurality of products into a 
storage location; said storage location being 
determined by said computer processing sys- 
tem just prior to placing said product; and 

10 memory in said computer processing system 

which stores the identifying information of said 
product and said storage location. 

2. The apparatus of claim 1 , wherein said storage 
15 location is determined by said computer processing 

system based on an assigned priority. 

3. The apparatus of claim 1 , wherein said storage 
location is determined by said computer processing 

20 system based on the closeness of an available stor- 
age location relative to said product handling de- 
vice. 

4. The apparatus of claim 1 , wherein said storage 
25 locations are located on at least one rack. 

5. The apparatus of claim 1 , further comprising an 
in-feed conveyor for transporting the plurality of 
products to the product handling device. 

30 

6. The apparatus of claim 1, wherein said means 
for inputting is a reader tor reading an identification 
means associated with said at least one product. 

35 7. The apparatus of claim 2, wherein said means 
for inputting is a reader for reading an identification 
means which provides said identifying information 
for said product to said computer processing sys- 
tem which is used by said computer to determine 

40 said assigned priority for said product. 

8. The apparatus of claim 7, wherein said reader is 
a bar code scanner and said identification means is 
a bar code. 

45 

9. The apparatus of claim 1 , wherein said memory 
of said computer processing system also stores an 
expiration date window of the product determined 
by said computer processing system. 

50 

1 0. The apparatus of claim 2, wherein the assigned 
priority is based on at least one of: a demand, a pro- 
jected demand, a type, and an expiration date of a 
product. 

55 

11. The apparatus of claim 4, wherein said at least 
one rack is moveable in at least one direction. 
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1 2. The apparatus of claim 4, comprising a plurality 
of moveable racks, controlled by said computer 
processing system. 

1 3. The apparatus of claim 1 , wherein said at least s 
one product handling device picks specified prod- 
ucts from storage locations for said specified prod- 
ucts. 

14. The apparatus of claim 13, further comprising 
an out-feed conveyor for transporting said picked 
product from the product handling device. 

15. The apparatus of claim 13, wherein said at least 
one product handling device for placing and said at 
least one product handling device for picking is the 
same product handling device. 

1 6. The apparatus of claim 1 5, wherein said at least 
one product handling device Intemnittently places 20 
and picks said products. 

17. The apparatus of claim 13, further comprising 
at least one staging area for gathering said picked 
products. 25 

18. The apparatus of claim 14, wherein said prod- 
ucts are picked according to customer orders. 

19. The apparatus of claim 17, wherein said prod- 30 
ucts are picked according to customer orders, after 
said customer orders are sorted and each of said 
products is assigned to a location in said staging 
area. 

35 

20. The apparatus of claim 13, wherein the ratio of 
types of products to storage locations is greater 
than one to one, 

22. The apparatus of claim 1 8, wherein the compu- 40 
ter processing system is further operative to: 

receive a customer order via a communication 
port, said order having a selection of one or 
more products; and 

direct said product handling device to pick said 
selection of products from the plurality of prod- 
ucts in said storage locations. 

23. The apparatus of claim 1 , further comprising: so 

at least one conveyor for transporting the plu- 
rality of products to and from said product handling 
device. 

24. The apparatus of claim 1 , wherein said storage ss 
locations are moveable, and are controlled by said 
computer processing system. 



25. A method, performed by a computer, for han- 
dling products, comprising the steps of: 

inputting product identifying Information for a 
product into a database in said computer 
processing system, each product type having 
differing product identifying information; 
selecting a storage location for the product; 
directing a product handling device to place 
said product into said storage location; 
and storing in said database associated with 
said product identifying information for a record 
for said storage location, 

26. The method of claim 25, wherein before said 
selecting step is the step of determining a priority of 
the product, and further wherein said selecting step 
is based on said priority. 

27. The method of claim 26, wherein the priority is 
determined based on at least one 

of: a demand, a projected demand, a product type 
and an expiration date corresponding to the prod- 
uct. 

28. The method of claim 25, wherein said selecting 
step is based on closeness of an available storage 
location to said handling device. 

29. The method of claim 25, further comprising: the 
steps of 

receiving customer order information; and 
directing said product handling device to pick 
product from one of said storage locations to 
fulfill said customer order. 

30. The method of claim 29, wherein said directing 
step either picks the product from the storage loca- 
tion most convenient to the product handling device 
or picks the product based on an expiration date of 
the product. 

31. The method of claim 25 further comprising the 
steps of: 

receiving a product from an in-feed conveyor 
prior to said inputting step wherein said inputting 
step occurs by scanning an identification means 
corresponding to said product. 

32. The method of claim 25, further comprising: 

receiving one or more customer orders includ- 
ing a plurality of product types, said product 
types being present in a plurality of storage lo- 
cations; 

retrieving from said database a plurality of 
records for said storage locations correspond- 
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ing to said plurality of ordered product types 
stored by the computer-controlled apparatus; 
and 

picking said products from said storage loca- 
tions. ^ 

33. The method of claim 32, wherein said picking 
step Is perfomned by directing the product handling 
device to place the product on an out-feed convey- 
er. 



34. The method of claim 33, wherein the step of di- 
recting said product handling device to place the 
product on an output conveyor includes an addition- 
al step of directing said product handling device to 
place the product in an order staging area with the 
plurality of product types in said customer order. 



35. The method of claim 32, wherein the picking 
step comprises selecting the product based on one 
of: a time the product was received or the location 
of the product. 

36, The method of claim 26, wherein the step of de- 
temnining a priority of the product 

includes determining the priority based on at least 
one of: 

a demand of the product, a projected demand 
of the product, a product type, and an expiration 
date of the product. 
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types are located on a second working rack, 
said second working rack being adjacent to a 
product handler; 

depositing said picked product from said sec- 
ond working rack onto an out-feed conveyor; 
and 

placing product from an in-feed conveyor into 
storage locations on said second working rack 
until either there Is no more product on said in- 
feed conveyor, there are no more open storage 
locations on said second working rack, or the 
product on the In-feed conveyor is not to be 
placed on said second working rack. 

38. The method of claim 37, wherein said depositing 
step includes the additional step of directing said 
product handling device to place said product in an 
order staging area prior to depositing said products 
onto said out-feed conveyor after said products in 
a customer order have been accumulated in said 
staging area. 

39. The method of claim 37 wherein said picking 
and placing steps occur simultaneously. 

40. The method of claim 37, wherein said moving, 
picking, depositing and placing steps are repeated 
for third ordered product types located on a third 
working rack, which can be the same or different 
from said first woricing rack. 



37, A method of handling products comprising the 
steps of: 

placing a plurality of product types in storage 
locations located on various racks; 
receiving a plurality of orders for a selection of 
product types; 

working with a limited number of orders or prod- 
ucts for picking product types; 
picking first ordered product types using a prod- 
uct handler, said first ordered product types are 
located on a first working rack, saidfirst working 
rack being adjacent to a product handler; 
depositing said picked product from said first 
working rack onto an out-feed conveyor; 
placing product from an in-feed conveyor into 
storage locations on said first working rack until 
either there is no more product on said in-feed 
conveyor, there are no more open storage lo- 
cations on saidfirst working rack, or the product 
on the in-feed conveyor is not to be placed on 
said first working rack; 

moving said first working rack or said product 
handler for picking additional product types to 
a second working rack; 

picking second ordered product types using a 
product handler, said second ordered product 
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